Introduction
The annual consumption of polychlorinated biphenyls (PCBs) in Finland was 200 tons in 1969 (1) . The open use of PCBs was voluntarily abandoned in the early 1970s, and their use in closed electrical systems was halted in 1979.
However, more than three million electrical devices containing various amounts of PCBs are still in use in Finland and the total amount of PCBs in these facilities exceeds 2000 tons (Table 1) . Leaks, fires and explosions due to overloading are possible and also probable almost daily (2) . The Institute of Occupational Health has studied 28 PCB accidents between August 1982 and August 1983. This number may even be an underestimate of the accidents that actually occurred in that 1-year period (Table 2) . Especially small leaks and fires remain unreported despite the regulatory and informative action taken by the authorities. The cases reported comprise small leaks, limited explosions, large leaks, and large explosions, all of which require different actions and different decontamination procedures.
In the present paper, some of the PCB accidents recorded in Finland during a 1-year period (August 1982 to August 1983) are described, and the hygienic and biological data accumulated after one large capacitor explosion are reported and compared with data from other accidents.
Description of a Case
Just after midnight, on August 3, 1982 bCalculated on the basis that BCP in concern contained 0.01% of PCDF and PCDD. 
Clean-up Procedures
A combination of vacuum-cleaning (with vacuum cleaners equipped with microfilters), pressure washing, wiping with organic solvents, repainting, and removal of wall/floor surface were used in the clean-up, depending on the degree of contamination. The results of the clean-up procedures were followed by analyzing PCB and PCDF concentrations in wipe samples. The least contaminated area, the mill itself, was vacuum cleaned and washed with water two or three times. The control room and cross-connection room (on other floors) were wiped several times with methylene chloride and methanol, after several vacuum cleanings. In addition, the contactor station and adjacent rooms were high-pressure washed, the walls and the ceiling were painted twice with epoxide pitch and the floors received a coating with epoxide. In the room where the explosion occurred, the floor was pick dressed and the plaster was removed from the walls. The room was vacuum cleaned several times, and wiped with methanol. The floor and walls were reground. After moisture insulation, new concrete was laid on the floor, and it was epoxide painted. The walls and the ceiling were covered with epoxide pitch twice. Equipment used in the clean-up process.has been listed in Table 3 .
The clean-up procedure produced approximately 100 tons of PCB-containing waste.
Environmental Monitoring Data Air Samples
The air samples for PCB analyses were absorbed into Amberlite XAD-2 sorbent. After desorption with n-hexane PCB was analyzed with gas chromatography using EC detection. The limit of detection (LD) was 0.1 11g/m3. Figure 2 shows the concentration of PCB in the air of the room where the explosion took place. The determination of the first samples 3 hr after the explosion gave values of 8,000 to 16,000 ,ug PCB/m3. Thereafter, due to effective decontamination procedure and the cleaning and covering ofthe surfaces, the levels declined to less than 1 ,ug/m3 120 days after the explosion. The concentration of PCB in the 10 kV and 3 kV contactor rooms declined in 3 weeks from the level of 200 jig/m3 to the level of 10 jLg/m3 and from about 80 jig/m3 to less than 1 jig/m3, respectively. The concentrations of PCB in the main work areas declined from original values of 100 jg/M3 to below 1 jig/m3 after 9 days of intensive decontamination efforts.
Surface Contamination
Surface contamination was followed up initially by analyses of the concentration of PCB and its pyrosynthetic derivatives in the soot. During the course of decontamination, the efficiency of the clean-up operations was followed by determinations of the concentrations of PCB, tetrachlorodibenzofurans TCDF, and 2,3,7,8-TCDF in surface samples taken by sweeping the surfaces with a cotton swab moistened with ethanol. The soot and wipe specimens were analyzed with modifications of published methods (3) (4) (5) . The concentrations of various pyrosynthetic products in the soot are indicated in Table 4 .
It should be borne in mind that, although the analyses of PCBs and their pyrosynthetic derivatives have reasonably good accuracy and precision, the surface sampling procedure is very problematic: the concentrations may be very different even in specimens collected from closely located areas. The figures on surface specimens are thus at best semiquantitative. The concentrations of total TCDF at the focal point were 11,000 to 26,000 ng/m2 one week after the explosion. Three weeks after the explosion, analyses of surface samples from the room adjacent to the focal point yielded the results found in Table 4 
Concentrations of PCB and TCDF in Serum
The method for determining the concentration of PCB in serum has been described by Luotamo and co-workers (6) . The highest concentrations of PCB in the serum were 30 ,ug/L at 3 days after exposure in the subjects with acute symptoms (Fig. 2) . The values returned to control levels (-3 ,ug/L) in 4 FIGURE 3. Blood PCB in ,ug/L (maximum, median and minimum) of the 15 most heavily exposed persons (n = 12-16, 0-189 days after the exposure). The variation in n depends on the differences availability of persons for specimen collection at various times of follow-up.
found, apparently due to differences in the exposure patterns and the biology of the subjects, e.g., the amount of the body fat. TCDF or TCDD values above the detection limit (0.15 pu/g) were not found in the blood of the exposed.
Clinical Chemical Studies
The serum activities of aspartate aminotransferase (S-ASAT = GOT), alanine aminotransferase (S-ALAT = GPT), glutamyltranspeptidase (gamma-GT), and alkaline phosphatase (S-AFOS) were determined. When compared to the same individuals' "basic" values (measured 36-64 days after the exposure), elevated activities were found for almost all exposed subjects, and the reference values of the Finnish population were exceeded for the serum activities of ASAT, ALAT, and gamma-GT in 8 of 16 persons. The increases in the serum activities of ASAT and ALAT were statistically significant (2p < 0.05 and 2p < 0.01, respectively, with both Wilcoxon or the Student t-test). The rise in gamma-GT was not statistically significant (2p < 0.1). 
Neurophysiological Findings
Maximal conduction velocities of the peripheral motor and sensory nerves were measured in the 15 acutely exposed subjects. The conduction velocities of the sensory fibers of n. ulnaris and n. suralis, and of the motoric fibers of n. peroneus were slightly and statistically significantly reduced. Six months later, the conduction velocities had recovered.
Immunologic Studies
No deviations were found in the immunoelectrophoresis of plasma proteins; the levels of complement components 3,4 and CI inhibitor were similarly normal. Cellular immune mechanisms were studied by determining the number of T-cells, and the T-helper/T-suppressor cell ratio; in addition, responses of T-cells to phytohemagglutinin, pokeweed mitogen and concanavalin A were studied.
The 
